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SYNUPSIS 





À floating structure consisting of ten sect- 
lois joined by frictionless pins ves assuued. By 
considering the sections 2s free bodies und equat- 
ing the drafts between adjacent sections, in- 
fluence lines were determined for unit loads at 


all positions on the structure. 


A sections] floating drydock with z particular 
naval vessel docked thereon and ali sections pumped 
free of ballast was then assumed and the drafts 


determined et all hinges. 


Consideration was then given to the some condit- 
ion as above but with b:ilast aaded to the sections 
to equalize the live st: tic lo-ds on the vurious 
sections sind the drafts vero deteruinod for this 


condition. 


For the ballasted condition, the resultent 
forces were found end the moment diagrain determined. 
From this diagram, stresses in the vessel coula be 
found. Considering the moment aisxgremn as a load 


diagram end using the conjugete bean method the 
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deflection of the ship could be determined and the 


previously obt.ined profile thus checked, 





INT«ODUCIION 


A floating drydock is a buoyant structure capable 
of picking up ships to enable work on the hull to be 
carried out in the dry. The mission of a flozting dry- 
dock is to provide inmediate docking Yecilities in 
locations where graving docks or marine rsilwtiys are 
not available, are not feasible, sre of Limited c:.p- 
acity, or are only of temporary expediency. Military 
M1 GOLE damydosis have been designed to facilitete 
repairs to all types of naval vessels except the very 
largest carriers., These drydocks must not only have 
tne structural strengtn and st:bility necesssry to 
permit deer of vessels but must abso nove the ree 


quisite charscteristics to permit sez towing. 


Floating drydocks «re of two b:sic types: the 
one-piece or rigid dock and tne multiple-unit or sec- 
tional dock. Weny of the existing designs are com- 
5777777665 or modifications of tite two basic fonas: A 
rigid dock is a long single section of box girder 
construction Which acts as a unit in bifting a veco ik 
It gives continuous support and alignüent to the ship 


on the blocks and distributes weight concentrations 





Li 


¿long its longitudinal axis. Design of rigid docks 


is especially suited to docks of swall size. 


A true sectional dock is en assembly of separate 
units. The sections are secured together by some 
locking device which serves zs a hinge. When moored 
alongside a pier or wharf or when moored offshore, 
the mooring serves to maintcin the xeelblock center- 
lines in e comson verticsl plane. The assembled 
dock has no overall girder strength, hence gives no 
continuous support or alignment to the ship on the 
blocks and does not distribute weight concentrations 


among The sections. 


in eny sectionel dock, sections not used in 
picking up a short snip cen be disconnected and not 
used; conversely, sdaditionsl sections can be of 
cE TM ik 2.100۵0۵000 lifting copreilties li Lese 


differences sre desirable. Sections re hiundied 


separately in towing and mooring. 


Short single sections dn = seetlonal dock need 
less structur:l reinforcement on account of longitud- 
inel bending and sheer then is required for longitud- 
insl girder strength requirements of long rigid docks. 


1 sections] dock, however, his more tr-nsverse bulk- 


bo, 





Di 


heads and section ends than a rigid dock of equal 
length, thus there is 4 saving of materiel in a 


rigid dock. 


sections handled as individual units may be 
so designed that tney may transit the Penema Cansl, 
whereas the beam required by a rigid dock would 
prohibit its passage. Assembly and dissssenbly of 
a sectional dock is z lengthy, tedious, and hazardous 
process. A rigid docx, however, would be immediete- 
ly available for use upon arrival.  bamoge to a rigid 
dock would entirely incapacitate it, but dumage to e. 
section of the sectional dock would not prevent the 


other sections of the dock from opersting efficiently. 


For the purpose of this thesis, a dock was 
chosen of the AFDB type (Auxilisry Floating Doct, 
Big), originally :nown as the Advance Base Sectional 
Dock, consisting of ten icentical sections, each of 
NOOO Tons Mitin, capacity (See Fig. 2). لقن وبا‎ 
witk sections assembled is 827 feet iong with ج‎ 8 
کر تا ون‎ 0607:0700 bout. 15 it., and ebeve Murer 
000ج 7 ۱0ت سط‎ ۳70 ft. “lis ۳ر0‎ 19 om 
lifting all navel vessels except aircraft czrriers of 
the "Midway" class. The main pert of the thesis 


‘is general, and applies to any sectional floating 


ce =- c oo» e 
Se س_ س ا‎ 


a ô 








m — -— گے‎ 


== ساط‎ 
iii" 
P و‎ 





e A‏ سے سی ے 
کچ _ے --۔ m tl a. Ang E‏ 
- ی اس 


ze 








STEEL SECTIONAL FLOATING DRY DOCK 
CAPACITY~10 000 TONS PER SECTION 
PERSPECTIVE ^F SINGLE SECTION * WORKING POSITION 
FRONTISPIECE No 2 


^ x Å- 
— — MA : A ۶ 4 


© lc AN S A 
LN 
¡A 3 WN | LY 


; N 
\ ۱ einen Se MM M 





۱ E hs — 
— - ooo i dl ‘ 
- | 1 = re ra IO rl! Ama 
Az sa 
E m vo a ا‎ 
f 





o 


KI N. <a 
۱ ۱ e 


LITI 


tm 


tt 
E A _ے‎ A . ۔..۔.۔.‎ A 00ت‎ 





structure of the form of flosting pontoons connected 


by hinges. 


In the original design of the AFDB ə true sect- 
ional dock was intended with the connections mode in 
such a way that they would act as pins. It w::s 
later modified by the addition of welded connecting 
plates which were intended to meke the structure 2 
semi-rigid drydock of box-girder type construction. 
This attempt was not wholly successful, however, for 
it was found that these large welced plates worked 
and showed signs of strain beyond the elastic Limit. 
In addition, it wes impossible to dissssemble the 
connecting devices between the sections because they, 
too, nad worked end had been stressed beyond the el- 


astic limit. 


Attainment of rigidity was important becsuse 
of the necessity of maintaining the keel blocks in 
e fixed, horizontal position while a ship is doc«ed. 
If the keel blocks remain level, the ship absorbs 
moment only from the keel block reactions, but if 
the keel blocks do not rem in level, the ship must 
absorb bending moment ceused by cifferences in slope 


in sdjacent sections. in reality, the APDB which was 





originally designed وت‎ tlt truly sectional dock wis 
never operated as such. The dock was constructed in 
sections which were towed to the selected site. In 
assembly the dock was made as rigid a structure as 


practicable. 


A study of the truly sectional drydockx which takes 
no moment between tne sections is important in the 
determination of the stresses to which a ship might be 
subjected. An injured ship docked in such a sectional 
dock might be stressed beyond its reduced capacity to 


absorb strain. 





HLNG# ABACTIONS OF 


PESCI nane 01 LN NG DaYDUCKS 


mrs Werle is UivnGced ico CWO u in p-rts. The 
DNS) rt COmsLtcers tne generi case or ۰۰ structure 
comrstinz Of flo: ts jolmed in c str. ight line by 
hinges “na involves determin tion or hinge re ctions 
for any Llozaing condition. tne second p. rt concerns 
more specificuiiy a porticul-r set of lo ds corres- 
ponding in gener l to tíü? veigut distribution curve 
of û naval vessel superimposed on s flo-tin, aryaoox 
in an attempt to cetermine the stresses in the snip 


indneed by ths ninge rections. 


Por ttre first p rt, ten pontoons were : ssumeu, 
ill of tie s me dimensions na displ cement nu 4 
of them pumped coupietely dry. it s.s Tartner  ssunmed 
LIT They Were connected by frictionless pins 72 
moment resisting, connections between tne pontoons. 
incer tno lowses «polted, no pontoon #.s considerca Ts 
come out of tne water.  ilhnere Ww S :Ssuuec to be no 
torsionzl stress between sections, ror ill lo ds sere 
considered to be symietric:1 «bout tne longitudin-l 


centerline, »snd therefore tne Llongitudin:l 





centerline of the structure remeins in > vertic:l 
plane. the center of gruvity and the center of buyo- 
ancy are alwsys considered in the s-me vertical line 
regerdless of the rotation of the section about its 


own longitudinal axis. 


In s floating structure of the truly sectional 
type, composed of a number of segments of equ:l or 
varying Lengths, tne connections linking the 2djacent 
sections together may be subjected to considerable 
strains due to unsymiaetricai positions of losding elong 
the longitudinal axis and the buoyant forces. Unknown 
hinge reactions, the forces developed st the pins, may 
be determined by first est:blishing e condition of 
equilibrium for each segment, then edu:.ting the drzfts 
of adjacent sections. This will result in + series 


of simultaneous equations which must be solvea. 


For a theoretic2l discussion, in Fig. 5, (3) shows 
a four-segment dock under an sssumed condition of losd- 
ing, and (b) shows the drafts of a segment under the 
various components of loading. By reference to the 
sketch, a general equetion for hinge reaction may be 
derived as follows: 


Draft st right end of Segment l1 - Dio 


e 3 po RT ۱ 
z dy + dot dat día” + do in which (1) 











C» 


Um - adr: ft caused by deczd weight 


dio - draft caused by live load 


ape -drait caused by eccentricity of theslive Lost 


di draft caused by shear between sog. l& 2 


am - Gait caused by eceéentricity of above Shear 


Hence: 
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where b is the width of the segment, L tne length, 
Wine BispleceBent, P tto live losd »gpliod, dnd w HE 
the weight of s univ volume of woter. 
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in which terms sre similer to those on the pre- 


ceding page: 
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Equeting equations (1) and (3) 
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If the blocks cre n-de the sume length, eq. (5) 


whieh may be designated is the hinge force rel tion be- 


tween segments l ənd £, will assume the simplified form: 
OQjo*ZQostW] - Wo + (148e])P, z (146e,)P, = 0 . O 
L L 





Relations for the unknown hinge re: ctions at the 
other locstions m:y be obtoined sinil riy. ‘Thus, be- 


tween segments 2 and è: 


£Qa4* EQ, tp Wo (1486, )Po-(1- -Sez)P, 2 9t CCS‏ * 5 ص80 
L L‏ 





Between segments 3 and 4: 


EEE Z0... . 6(b)‏ و 8 (وه 1+5) جنس اون 26 +یق80 


L L 


The values of the three unknown hinge resections, 
namely, 9125 ون لا‎ » end A are then obtained from the 


solution of equetions (6), S(e), und 6(b). 
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ine structure being considered consists of ten 
sections ss st.:ted before, “nd since tnese sections re 
identic: 1, the equ-tions :bove cre much siinplified. 
The solution of ninge re..ctions could be presented in 
a number oZ ways, but iniluence lines “ere used bec: use 
of their simolicity ana their esse Of 807 77 
this problem. influence lines permit the present..tion 
of the gener^l case. uUnce they nove been obt: ined, ap- 
lication of specific cases is rtacilit- tea by sup 


imposing ship weight distribution curves on these in- 


fluence lines. 





Figure 4 sho i's an elevation of the v.rious 
positions of the unit io:d wnich were used in obtaining 
the inrluence lines of the hinge reactions. AS shown 
in the fiure, unit lods were placed at exch end of 
eaci section ət a differential dist:nce from the ninge. 
It was essumed that ən incre:se in draft cused an in- 
crease in shear and this wos considered positive (+). 
The sign convention for hinge reactions assumed that 
both hinge reactions on a particulir section :.cteca in 
a clockwise direction. ‘ine assumption wes also made 
thet tne influence line is a straight-line function 


between load points on any section. 


Uonsideriae tie lo™ -at position (©), und refer- 
ring to egustion (1), tne following was vbt: ined vith 
section 1 2s e free body: 

OA Ge‏ رر اہ کی 

7 “yz ? dig + 12 L2 t ۱ 


From equation (2), it follows that: 
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Next section 2 was considered as a free body, and 
the load was considered at the same position as before, 


giving the following: 
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From equation (4), it follows th t: 
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All sections vere identic. 1, however, and e = L/P, 


EL, 7+4 


L+3+ Qo + Gp > -Q - EQ tre = So 


“o T A + 4 = 0 e. e e e. . e e e (7) 


Substituting in equction (6) ¿ves the onem 
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still wt position (Z): 
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As above, all sections were identic":1, end e = lo 


Por ana: = 1 therefore: 
Woe le - 1 Pao A Re 


or 


89,5 T" oz کے‎ 4 = 0 e e . > ۰ ۰ s ۰ ۰ a ۰ * (8) 


Equations (7) and (8) sre identical except for 
the difference in the sign of the constant. This dif- 
ference is caused by the change in direction of tne 


sheer ss the unit load crosses the hinge point. 


Next the load was considered at position (1), and 
the following was obteined with section 1 as e free 


bocy: 


pe ٤٥۵ دم‎ - que giii qiv 
T2 wi + 2 e 7 12 12 


From equetion (2): 
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wbly wbi, wbLj wbi- wbLy 


Considering section 2 as y free body end with the 


TAS at position (I): 
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AS above, all sections were Luentical, and e., = 
Fu 


We. Py 


1, and -Pa - 05 therefome: 
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Demonstration of resulting equations when consid- 
ering two more load positions is necess:ry. Assuming 


ume lord et position (3) snu eqtseine ۵6 


tween sections 2 ^nd è, the following results: 
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in the ¿bove menner, the following sets of simult- 
aneous equstioris were produced, first with tne Load 
at position (4) and then witn the lord «t position 


(S55 With tre losd >t jsesition (4), tee ve 
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“za * 8845 N = 9 

Plas ۲ 30 + 2067 = 0 

2058 8087 Eug - O 

er + 8278 + ¿Ugg = 0 

eg 3 8«gg f 94g io 7 O 

20869 + 829-10 = 0 (10) 
with the loud ut position (5), the following set 


of equations resulted: 
چپ‎ + es 
“Wyo t BU 5 + 24 
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All other sets of equations were identiesl except 
thet the constants shiftea position witn respect to 
the variebles, thererore they are not shown here. 

This similarity of equations considerably simplified 


the solution of the oroblem. 


A typical solution of one set of simult^neous 
equations is included as Appendix a. Other solut- 


ions were 211 produced by the same procedure. 


Thesorainetes OT the influence limes obt-imed 
trem the solutions ot the nine sets of nine sinulton- 
eous equations are shown in Table i. Gr-phs of these 


e 


infiuence lines are shown in Fig. o. ۱ 


These equations were solved by the method develop- 
= E OCO in is texb Jarstruecutares. 
There ere a number of other methods of solution, prob- 
ably the simplest of wnich is given in "Analysis of 
nigi Tr mes" by A, Amdrikion or the Bureau of Yards 


and Docxs, Department of the Navy. 


On page 6 the assumption was st.ted thst the in- 


fluence line is o str: ight-line function between 

load points on any section. It is easily demonstr.ted 
tet this assumption is rigmt. In order to dedi 
point where tne influence line crosses the =x157907 


abscissas, reference is m:de to equ-tion (6): 
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80 + EQ + W - W + (1+6e]gP.- (1+66,)P = 0 
b = ı 2 An 2ر‎ 


in every csse, tne ordinate st the right end of 
section 1 is opposite in Sign and twice the waznitude 
prose St the left enc. It therefore follows that 
a straight line joining tnese ordinstes would cross 
DHONEESS ot را‎ the Leftoend; ort -t e- -L/6% 
Purthermore, when the unit losd is st tnis point, -11 
shears sre egual to 0. «with this in mind, «nd since 


P)= 1, وظ‎ 0, end W = 4, equation (6) becomes: 


(1466, ) 120 
L 
Therefore, e - -L/ó 


liy oxeminins Uo im:luence limes it cen be seen 
|] che hings IC CLIO st the rtourun hinge in Tr 
direction from the load point is less thon one per- 
cent of the hinge reaction st the load point. From 
this it can be seen thst incressing the number of 


Secugiens to more then ten Would not notes; deo 


the hinge resections. 


With these influence Lines it is possible to solve 
for eny hinge resection by applying loszas determined 
From the weight distribution curvos of My Dace 
vessel. The procedure tor this is demonstr: ted in the 


OLA pert of this thesis. 





Tne determination of stresses induced in a dock- 
ea vessel by hinge reactions wes ..pproacned by apply- 
ie s typlowl weight cistribetion curve of a noval 
vessel to the influence lines obt»ined in P rt I. Al- 
though the work in this psrt invoived the spplication 
of = specific set of loscs, the procedure involved 
principles which ere the saune regerdless of the ves- 
sel docxeú. Two conditions of pumping were consider- 
ed. first, it was assuuec thst none of the sections 
cont: ined water, ana second, water was assumed to be 
added to the sections as necessary to equalize the 


loading. 


This problen considered specificcily the Arbb 


- 


essembicd as & truly section:l doek. individugi sect- 


e 


IK Of Wis docx we SO ft. by 296 ft.,«end ninges 
ure 88 ft. center to center. (See Fig. 1.) Dead load 
displacement of individusi sections is 3610 long tons 


or 6564.4 Kips. 


AWWeight Gistribution curve 51 a و ور‎ 7 ۶ 


vessel was obtsined from the Bure:u of Snips, Dop mie 





meme of the Wavy, but for Security reasons it c-nnot 
be reproduced here. The sre« of this curve was divided 
into segments 83 feet iong which corresyonded to the 
distance between hinges. It was assumed thet cll of 
the load represented by the area of a p.rticul.r sez- 
ment acted upon the section beneati it end tit there 
was no load carry-over to uGjacent sections. Over- 
hang at the bow and stern wes considered to be truns- 
mitted to the end sections by shoring. The center of 
gravity of exch portion of the are: was determined and 
it was assumed that the load corresponding to tne 

area was applied to the section through the center 

of gravity. Wiese loots orna their=cercentr roert ies 6۵ 


shetn iùn Columns l to & of تسس‎ WI 


Tne loads thus obt:ined were applied to the in- 
fluence Limes in order to find the himge reuctionss« 
Po the sinple sppldewsdon of S3mpbi-r triangles, the 
omednates st the podmt of spplication of these Lords 
were determined for ech influence line. These ord- 
ijmertee are given in جرا لد‎ 111. Smiltiplyimg these 
ordinates by the 2ppropri:te losas and sdoBmE algebra- 
ically gave the snears or hinge reactions which «re 
shown in Table IV. Sign convention as already st*ted 
mast be carefully followed in osser to find the wears 


rect directions for the hinge reactions. 





un 


ögustion (1) from Part 1 v.s ss follows: 


4 i y ii j 
Die = “wy ۴ 415 it dis + 0 (+ ays 
or 


A.' Pe, + hot Q:‏ کر ںی 
wbb; wbi woo obi W‏ 

DITE EM UCU Lowa, live lord, e@@entricity, 
ana shear are now known, the equation con es2sily be 
solved for the draft. By this method, drafts between 
all sections end et the ends of the dock cun be Geter- 
mined. A typicai solution is included as Appenaix B. 
The resulting meen drafts are teibulsted as 1: ble VI. 
A check on the worx tnus far is obtrinea by solving 
for corresponding drafts on zdjecent sections which 


Must be the seme if the werk is correct. 


In the unwetered condition, the profile as shown 
UTE. 9 is quite irregulier. Tnis irregular- 
ity ال‎ Wen spec 2v Ts لد‎ ARMEE ex. 


cessive stress in the docked vessel. 


Po 


hil types of modern floating arydocxs ore com- 
pertnented und tie operetiontl procedure requgres 
prettal pumeing of the various compemements 4m an 
attempt to-obtsin load unifommity. ٦ 


tnis problem was the addition of water to most ات‎ 








16% 


sections in order to obtsin the same live loca om ech 
section as on the section which had the maximun live 
losa in the unwatered condition. These cddition-l 
kads are shown in Colum 5 of Tuble II. These 

water loads were considered to act through the cen- 
ter of grovity of the section end the free surfice 
effect was neglectec. lf a horizontal profile re- 
sulted, these assumptions would not be unrecsonsble, 
(Meme OOrizontal profile is the objective of this 
process of adding w:ter bellast. Other conditions 
were tne same ss before, ana the problem was solved 
in the same menner. The Shears or hinge resctions 
obtained are shown in Tobie V, and the resulting meen 
drafts sre shown in T -bie VI. The profile of the 
Mod condition is shovun in Pig. o ama is Still 
irreguler but the irregul rities sre not as great as 


in the unwutered condition. 


It is conceivable that grester comp:rtment- 
ation of the sections would furtner reduce the ir- 
regularities in the profile. hese comp r tumen ts 
would have to be srranszed so each section could be 
trimied in the lonzgitudins1 direction of the dock. 
Pereier investigation of pulpin. Srecedures mong 


sectional drydock with compertmented sections in an 
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attempt to obtoin a less irregular profile with 
consequent less induced stress would be of great 
volue. nis investigation, however, considered 

no compartmentation in the sections but concerned 
itself with determining the induced moments ix, 

tne docked vessel for this purtizlly oumped condit- 


ion alone. 


rm 


ito next step was to determine the result- 
ant forces corresponding to each pontoon section. 
since the supported ship is not subdivided or cut 
into separs:te slices +s assumed in the beginning 
of this aunlysis, free motion of the individuel 
pontoons cannot occur. In other words, once the 
shio rests on the section of the dock, all the 
tilts in tne individusl seginents will clin then- 
selves into a curve or line corresponding to the 


il be 


pei . 


bottom of tne ship. As a result, there Ww 
Maule or mo Skies? Left st the Linge connections.: 
the resultant force, tuerefore, will be the net 


shear which hes now been removea from tne dock by 


4 


ct 


ne rigidity of the ship. These forces are given 
in Table Vin. This can also be shown 1 ٠٣ 


0٤ 
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pending owent Giagram ves 


tersi ress - 711060200 in tre ship ac 


acting on & section «re - - 


and dead load. 
-pe l best. 

- Buoyant force. 

- Net snear on section. 


= Rel tanta T oree, 
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ITO equilibrium 
conditions steted in 
analysis 


since sheer is 
transaid to docs 
ed vesscl 


pee Fig. J 


Of these resultnt forces 


obt::ined by 


of the siesr dingrou und is +lso shown 
ana in Table Vii, Prou tne 76۶٤ 


di 


rre-lculcted if I ano cori 


e persons wo design the drydocxs, now- 


5S concerned with stresses 25 they 


are with the limiting values ot bending moment. 
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For the semi-rigid drydocx, tne Limiting bending 
moment was to be 500,000 foot-tons. The auximunm 
value computed in the above procedure was 78,700 
foot-kips, which is less than one-tenth of this limit- 


sation, 


pe iS Gesireble to Check tne above computations. 
A simple method of doing this is to compare the pro- 
fire previously obteined with » deflection curve cal- 


culated from these vélues of moment by the con Jug :te 


th 


beam methoa. The extent of coincicence of these 

two curves would inaicute tne degree of :ccurncy ob- 
uon tie solution. Corrections in the form of 
edaitiondl ballast or reduced brilist in tne wifected 


pontoons onla be governed by the extent or the diver- 


gence of tne Wo curves. 


In order to use the conjugnte beam method, it 
was necesssry to obtain tho w/El dicgzrom from the 
moment dimegran. ine ship considered did nog niwee 
constant 1 UmPourhout its length. Fig. 8 snows the 
distribution of the moment or inerti: which was used 
in modifying the moment dingrem. sioments of inertis 
in the end portions of ihe ship were not ٥ 


but a. reasonable value wes issumec ind is shown on 
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MOMENTS oF INERTIA 


Fig. 6 





the graph. The M/EI diagram is shown in tig. 7. 


From the M/#I disgram a deflection curve could 
be Grewn by considecrinz these moments us lords tnd 
computing « new moment diugrım. This Moment di-- 
gram of the conjugste beum would be the deflection 
curve of the ship. As st: ted before, coinciderice of 


this curve with the profite of the ship indic: tes 


the accuracy oi tne solution. 





CUNC BUS LUNGS 
AND 


RECOMMENDATIONS 


ine solution of the ninge reactions to ob- 
tuin the influence lines is sccomplisneda by an 
exact metnod since tne drafts of two sections 
where they are connected by o frictionless pin 
must necessarily be equal. This solution is 
genersl insofar as it pertains to a series of 
identicel sections, but the reactions for a ser- 


8 


ies oi sections of virying dimensions could easily 


be solved by the same wethoa. As in any in- 
fluence Lincs, these results hold for «ny system 


Or LOS, ether OVINE OL 7 


From these influence Lines, it can be seen 
that the effect of a point load is greatest st 
the nesrest hinge and that it is subject to & 
"damping" effect as the distance from the Load 
position increases. Ire greatest reaction occurs 
when the Load is at a hinge. When this is the 
case on a long series of sections, the reaction 


at the first hinge in einer 1 7+ >٦ 





1۹۸۸۷۰78۵0 Linge is only 26.8% of the reaction at 

be lose point., Similarly, the reaction at the 
CORE Manger ic /.18,, et the tmird, 1.93%, and 
55.7767700 00050 Thus it is evident tnt irf 
sn accuracy of 10% is desired, only two hinges 
from the load point need be consiuered, and if 

1%» accuracy is desired, only four hinges from the 


1020 point need be considered. 


This solution is veluable not only in the 
analysis of hinge rection’ of sectional floating 
drydocks but aiso in problems involving any 
series of pontoons connected by hinges. ás recel- 
led by Mr. A. auirikion, at one time the con- 
struction of rlosting isnving mats was contemplit- 
ed. ‘these were to consist of series of l^rge pont- 
oons with flexible connections. With the in- 
fluence lines founa “bove end with the wheel 


the plane, the hinge reactions could 


۰ of 
be found, und the profile wiich would weet tne 
pilot as he imads at any particular point could 


easily be determined, 


The accuracy of the solution of the problem 


depends not only upon the method ciusen for tne 





Solution of the sdmultsneous egur tions put abso 
upon the number of places to which the results 
Arca ria. DE As Pelt thet the .ccuracy cnr- 
71760 "77۶010850016 the Work is sufficient to permit 


the necessary degree of sccur:.cy in the results. 


In the second part of the work, the 8 
was derived from weight distribution curves ob- 
gained fron the Bureau of bnips. The results 
of this pert depend primsrily upon the Lo«dineg 
used, end therefore the aegree of refinement of 
the weight distribution curve is of the utuaost 


inportence in obtaining accurate results, 


لم 


Since the optimum condition for the arydocx 
umer losd is trat or a horizontal profile, tte 
assumption that each scetion supports tinat p rt of 
the ship which is directiy above is indeed the 
case. It is therefore reisoneble to essune پا‎ 
there is no sneur curryover in tne ship from one 


Domboon seerion to anotner, 


The results obtained seem reasonuble Por 
the conditions assumed et the beginning of the 


Sud veris. UIE ISSN SECT CE OT 
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Gmeescent Cemaition of the miter, ana this, of 
course, is seldom obtsineble in n: ture. diven 
though it is gener liy »ssuseŭ toast tuese doc«s 
Operate in sheltered harbors, there ure still 
mejor effects from such naturel couses as wind, 
Gurrents, tidel currents, weave wction, «nd cross- 


directions), nese 


(0 


seas (wind snd se» iu opposit 
effects, Hurthernore, are vibratory, end the 
stress repetitions ¡sy cause filures u«in to 


the fatigue failures evidenced in other structures. 


The tnesis entitled, "A method of 9ھب‎ 
i wie Stremth in Bending in the morizontel Pane 
oï an AFDB when subjected to Loterzl wind, Cur- 
Pent, or waver Forces," bse E. A. Saunders ۵ 
w. Ww. Vender Möls, Jr., consicers some of the 


above effects on the sewi-rigia section. 1 dry- 


dock, and especislly the effect un the woorlug 


No consiueration was given to Losaing 657 


tra “Tong tne Ions tuainal centerline’ of tae 


aocx. bLurpge snips such 1s the one considered 


herein are normally aocxeu ulong th centerline 





SU. 


See enc Neu stalier sfilps might be aná 
occasionally are docked in groups so that no ship 
nas its Keel over the longitudinul centerline. 

At times the groups of ships ure not moored ab- 
۳85 ون‎ themefore the losd distribution would not 
be transversely symmetrical about the Longitudinal 


centerline. These effects are not insignificant. 


The given case which was considered to demon- 
strate a method of solution consisted of a speci- 
fic naval vessel placed on the dock which in turn 
was ballasted in a purticulsr manner. The results 
obtainec from this solution seemed feasible for 
tne ststed conditious, but as snown above, the 
practicality of these results is somevwnsat limited, 
It is recouuended tnav in sny further investi- 
zation of this structure some consideration be 


2 


given the effects of wind and sen. In other words, 
it would be r. to set up the conditions to 
give results which are cs practicol 5s possible. 
Perhaus an zpprosch which cousiders first the al- 
loweble bending sowent and attempts to uetermine 
he maximum deflections of the dock which would 
not cause this vulue to be exceeded would be or 


considerable value. 





IU E ner recommended that ¿ny advance- 
MORT ol TAS worx comsicder practical pumping pro- 
cedures as to conpartwentation and sequence of 


operation, 


Since 211 connections between sections ire 
subject to considerable stress induced by worxing 
of tho docx sections, tilese connections usually 
become inover: ble preventing uis:ssembly of the 
sections for towing. Jesign «nd reconmendations 
conecrning a more satisf.ctory conuection woula 
be of value. 

if tine ond funds permitted, study of working 


mnowels Wéuld probubly be more benericiol tem 
theoretic?l consiceretion since such 2 stuay would 
eliminate some of tne nacesszury theoretical ss- 


sumptlions. 





TABLE I 


ORDINATES FOR INFLUENCE LINES 
OF 1111057 KEACTIUNS 


LOAD 

POSITION سڈ‎ WA "P 
1 . 26794919 07179677 01928788 
2 55589838 . 14559554 . 05347577 
3 ‚45410162 ‚14359554 . 05847577 
4 „12435565 . 50257774 . 15466520 
5 .12435565 49742226 „13466520 
6 ¿03332100 13328401 4ء‎ 
7 ‚08552100 „13328401 49981496 
8 . 00892837 .05571849 ‚13392507 
9 00892837 03571349 ‚13592507 
10 . 00259234 . 00956958 7ءء‎ 
11 . 00233254 .00956938 .03588517 
12 .00064104 . 00258422 00961564 
13 .00064104 ¿00256422 ‚00961564 
14 .00017183 ¿00088750 ‚00257789 
15 ¿00017185 . 00068730 .00257739 
16 . 00004626 .00018504 .00069391 
17 . 00004626 . 00018504 ¿00069391 
18 . 00001322 . 00004287 .00019826 
19 .00001522 .00004287 ¿00019826 


20 +. 00000661 . 000026 45 . 00009913 
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TABLE I (Continued) 


ORDINA TESS FUR INFLUEICE LINES 


OF HINGE REACTIONS 


Q45 
00515478 
01020955 
¿01030955 
03608343 
03608343 
. 13402416 


. 16402416 


LODO LEO 
2069898538 
05559858 
. 0089872 O 
89ء‎ 
: 00235861 
‚00259061 
+ 00074017 
¡UA 


. 000537009 


des 
00158121 
00276243 
‚00278248 
. 00966851 
. 00966851 
.08591160 
. 05591160 
, 15897790 
12397790 
„50000000 
„50000000 
„13597730 
13397790 


. 00966851 
. 00276240 
. 00276245 
2۸5000٥۳061861 


= > 
ÚJ 


Q87 


. 00057009 
. 00074017 
+ 00974017 
0ء‎ 
CURZIO 
“7 6 
00967225 
. 0658986 

. 06589858 
ISS 
. 15587129 
. 49998579 
. 90001521 
. 15402416 
. 15402416 
. 05608545 
. 05698545 
.01050955 
.01050955 
. 00515478 





(Continued)‏ تس 


ORDINATES FORK INFLUcNCÓS LINUES 


OF HINGE 7085 


LOAD 
POSITION Ang 989 Q9-10 
1 -00999915 . 00002545 . 90000661 
2 "000198826 1ء 7ء‎ 
ó 09019825 09009997 7ءء‎ 
4 : 09859591 . 09018504 + 000046 26 
5 2ء"‎ . 09018504 + 000046 26 
6 . 00257789 ‚00058730 499017189 
7 DOLOSO + 000687 50 100017185 
3 009291554 09205417 . 09084104 
3 J095 1504 00256417 . 09064104 
TO 000001 ( 6ھ“‎ 00259254 
Du .Qó6588517 . 90950239 00209204 
n ۷ + 05971549 . 0089285" 
18 s 903007 8+888 9 :7ء‎ 
14 . £3981496 «15528401 . 05552190 
Lo . 090018504 15628401 09852100 
16 + 15405 520 496 .12435565 
E . 164600520 ۱ 0 14 ۱ +53 
18 7ء‎ ‚14559554 . 46410162 
و‎ «05847577 ‚14509594: «06069806 
E +۱" 4 ض6‎ OW iy Gomer 20794919 
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